1 • 

m m 

5 «Efl5^f? 

^f§B^(iOFDM (Orthogonal Frequency Division Multiplexing : iS5iJ^ 

15 w^jJit 

jfi^s15>Jx.(^ife±7'v^;U]B(illlCfclNXj&ill;^?*liS F N (Single Frequency 
Network : m-^jlfillt^-'y h 9 ^fr^li^lc. O F D M<5j^:^jC$ffll> 

20 f^^^r-fe^o OFDM<5i^l:^ielC^5l^T(i. iSlfflf ^^VUTOIS^IHW 

A^bl^^^.!:^<1-'S«!:v >7t^';UB#rBl T :S < >Ef -S> Ct: (zip ^ , v > 



I • 




10 Kfiiieg^liS FN<DlHiyaii^?f>r^i: LTIi. 

( 2 ) iiSliT >x:t-<DJilRli^1±$3fe#-r <S C ^ iz J: y ID y ^^^i&mt^s 

A>P>> (1) (2) (z*Px.T> (3) 0)li#«!iS8Efl5^ffll^f=lHiyji^^V> 

^ I FFT (Inverse Fast Fourier Transform : iSiSii:?— y X^l^) LTB^ 

25 -tr;U-r'S¥Ji75)^%3l$tlTt^'S (^J^li, i^F^^I 1 -3 55 1 6 0#^«# 
^m?LXl^^t<Dth^ im^lt. !t#rjB2 0 0 1 -2 2366 3^^^#^o ) 




D V B — T (Digital Video Broadcasting - Terrestrial) ^iC 
5 B*(7)ife±7^v^;U«Ij||^iC-efc'5) I SDB-T (Integrated Services 

Digital Broadcasting - Terrestrial) ^j^U^VUF^^hXl'^h/^^ O h 

H-=^-V'J7 (S P : Scattered Pi lot) "Cfe-So 

10 ^tzmMz^i^x. imimm ajkii^^grs^^au. nidi (b# 
IBIIili) 0n(ii/>7K;u#-^$a-ro cco^tspfi^ii. jJuo) (sCi) $jSfc 

kp=3(n mod 4)+12p • • • (iCi ) 

15 c(7) (iCi ) 7^)^b. s pa)iBSiiv>7f:;u§-^na)4icd;^iij^-e;*^$*L 

^tz. spm^\tm^Ji'yy^•u^^^m\z&'^l^x^m^tlx^s^)s "torn 
^tirfcy. ^(7)iii|ii&i>*<4ffiii. v>7n>#-§-n(D4(cj:-siiJ^i^<i:o-c^ 

25 S$tLrL^-So V>7f:;uS-^nO)4IZj;i)flJ^A<0(Dli^li. Ca)/UP'Vh 




7^;u^^lS4fieS|J3 s^WSPlzfeL^T, aii^SSI^ItJt^SUS 3 i li. 
14^ailHl«S3 3 0 9(DAti\zmiilkt^^^o 

5 <EiSIK!^1±«I^SP 3 3 1 a)F»^S|5ICfcH^r . FFT (First Fourier 
Transform : if il^- J Xg^^) |1IS§3 3 0 11*. 1 <7)tli^ s(t)A^b 

7n;uS-^tttlilllSS3 3 0 2<7)A:^fc<i;l>*s Pttai[H]S&3 3 0 3(7)m-a)A:t) 

10 izmt^^^^o 

^>>7t?;US#ttailHl8S3 3 0 2 (i. s(cu) |C#$4x€> T M C C 

(Transmission Multiplexing Configuration Control) if (7) v >7tN^HC^ 

li. i/>7t?yuS^^*D»-r^::t"ettai«ia^ft^-r€>ci:^T*t§o SP(7) 

15 .IBS. *|il>iJia*fe*l^m^-r^(DlzS/jN[5Bje:N^^j:1f^-Cfc^v>7t-C;uS^(7)4 
(Z>iiJ^^ai:^Ls ^(DttJ:^D(iSPfflailHl8S3 3 0 3. fE)ilKi^14^ailHlSS3 3 

20 SPttailHlSS3 3 0 3lis V>7K;US^ttttllilSS3 3 0 2<7)*g^(ZtjtLNF F 
TIhI8S3 3 0 1 omti sioj) i3^i^ S Pm^O^om^ Spiuj) ^miUL. "tOiii 
:h Spia))it^^^^^M-tiimm<om-<0}<:hlzmmt^^^o 

mvk^n\iw.m^^3 3 o 4(±. i^>7f^j\^m^mmm^3 3 0 zom^iz^ 

25 K3 3 0 3(7)tU*T*fe^S Pii-^Sp(aj)^|^.-r€)Ci:(Cj:y, S PlZ^t^B 
j3ll^1^14Fp(«;) ^*tf)^t,(7)T% ^Otb^liS P^J5£15IK3 3 0 5(7)m-0A 




S P^fi)clHlSS3 3 0 5 li. S P\zMt%>Bimm^\^ Fp(ai) $ 4 V>;fOU^^ 

«L. v>7t<;us^ttail5]s&3 3 0 2a)j|^(zt*or 4i/>7t?;Kc^iB$*i/c 
s p ^7t(D^^ 'J TOismci^fiE L, ^tbr-kf^-Ltz s p (zj^-r ^fEiUm^tt 
Fp'(aj)$ai^-r'5>o ttd:t>-^. v>7n>S#;&^0(7) Fp(co)a)Saas. i/>7ji> 
5 (D Fp(aj)a)SSiS. i/>7l?;US#/)<2a) Fp(to)a)i^. i/>7tC;US# 

A<3(D Fp(aj)(7):£4ffi. V>7^*;US-^*<0(D Fp(a;)(DSalA^b 2S@, -tl^ 
dHJ^r^M^^Cfc-fo tb*T'&^^J$LfcSP(Zj*-ri>ai^^if#14 Fp'(aj)(i 
MPhIIhII&S 3 0 6 lztt*&^tl§o 

liFallHlI^S 3 0 61*. -&fiELfcSP(CjtfLTCDJ^^^ii6*}(C^*>bHfcfeKll^ 

s P(7)FBlANbiJ|^$tLfz7^-iS'^^UT0iia(7)<5i2^S&!f$14^Mrp1L. ii^^ 
>Xli:&|®g(Cig^•&^^^#^j:t^o MrBl|5]S&3 3 0 6(i. ^# f,tlf=fl^^l|t 

^<*iw^pr-ri)aiiii^!f#i4^ai:tii: L. -e(7)ai:^iiFBi?itiiii^3 3 0 8(zm$&$ 

.Wi^\\.^X=r-^m<^1^ht,. Fal^l^lil FFT[pIj^3 3 1 0(Zc);-5B#M^ 

CDfiJ^^lcdcyT^— $i|!t(i2(D^tflifc#(zrHl?l<o FB1?lt(7)FB1ll/)<:*;^l^(5i: 

25 x-^^f[!lA<M !^gg20 0 1 -2 23 6 63#^i^ffil:i^^bH-CLN§<fe 



« * 




5 mmn\^Bmmm3 3 0 9lts fEi^Kf#i41t^S|J3 3 1fl)tB*F(to)A>P,:^ 
^>ii}l^mm E{w)^Uiiit^t<DX\ ^(Dai:^li l F FTHS&S 3 1 Olc^ 

I FFTIH1K3 3 1 0\ts ^m^\tntii^^3 3 0 9<Dmtl E(to)$ IFF 

10 t^ij0X% -e(Dai:^(i^lBiMlfrli]K3 3 i i lc#t$&$ti€>o 

^laHSrlHl^S 3 1 1 (i. I F FTIH1K&3 3 1 0 0) tH * e (t) j!)^ f) . Rlf^(D^ 

l!lMifrxelzS-:5l^T:''r;^^Mw_new(t)^^l±i-r^^>cD-^:^ "toiHtiity 
j\^^i^^±M3 3(Diiiti w_fir(t) Lr F I R:7'f;u^ 3 aom-OA^ 

15 ll]y3i^J^^:✓■t^3A^[l]•'jil^.^^^T*.>^-r^frlcol^TU^BJ■r^o 

CI \ w_in(tti) /-p-oN 

1 - {w_ i n ( 60 ) w_out ( a» ) w_ I OOP ( a» ) - w_f i r ( CO )} 

«eor. M^i&3 1 (Ce>:oTIaiy3i^fi^A<JT*>)N$ti^^Wi (^3) 

20 w_in(a»)w_out (co)w_loop(a»)=w_f i r (co) • • ■ (it 3) 

E(a))=w_in(a;)w_out(aj)w_loop(cu)-w_f ir (oj) • • ■ (jC4) 

(se2) ^^ff^r^i: (its) ;{)q#bn^o 

E(co) = 1 — =— — — - - • (iC5) 
F(cu) 

25 cz-e^x;u^mibL. S1iai(7)JS}B?l!i*^1±/)Mi^wiiici^icfc^ 




3 3 0 9P«gS|5(Cfcl^r. (S6) (cSr^lNTSLtfi^tl^o 
D = XF(a)) • • ■ (jC6) 



w_new(t)=w_old(t) + ;u e(t) • ■ • (iC8) 

tztzL. (its) *(7)w_old(t)(iMllrBtl(7)^Dl. li 1 laTOJl^^^lS-efe 
s(t)lzli. ±;Jgfie^(7)J^j!)<ai:tl$;|X'g>o 

C-efcy. il)f^icoiN-ca)ijiB^(i^iii§-r^o S'l&iiBfiizliLf- i sdb-t 
:^^a)^- K3aill0ii^o)fi?iir*fe^o 

F F T|p|^3 3 0 1 (DXmtSs v>7K;US^ttailHll^3 3 0 2(DX^s M 
S PttaHHI^S 3 0 3<Dm-0)A:h\Z^l^X{t. i'-'^m^e 1 9 2^ttj:^ 
20 Tl^'S)o S PttailHl8S3 3 0 30)ai*. iEiiSSif#14©m[sll^3 3 0 40)^-0) 

A:titai^. &i;sp^fie|5lS&3 3 0 som-OA^lcisiN-Cli. x— 
AM v>7nVHc-^^ti'S>S P(7)/jSI!l-efe'5)4 6 9 iiSir^j: 0X1^-5)0 s P^fiKIi] 
j^3 3 0 5(DliitlJSLlSmm^^3 3 0 6 (7)A^(wfclNTI±. x— $1 J^ISA<4 v 
>7t5;U^i>0SP (f-f£L^^<7)/UP'V hli^tii) (D^Ufrrfe-S) 1 873^t 
25 ^i:orL^'5>o Wiim^3 3 0 6(Dliiti. &1>Tb1BI #li]8&3 3 0 8 0A^l3fclN 



E(a;) = 1- 




U7) 




rii. x-'$'^l&/)<^-V'>lTiBS$ail-r-5)t-i^)I^FFTlHlSS330 1 (DAiU 
:htmm(r)S^ Q zi^tu-oxi^^o Pb1?I^Ih18S3 3 o 8(Z)tii:^. 

ttSlH]£&3 3 0 QOAtb*. St; I F FTHl^S 3 1 0(DAl±J*(Zfcl>r(i. Tel 
5 0 4 8/S*fcli4 0 9 Gif^^/ilie 1 9 2^^<-K||fi«)r'&^o 

Lt^Lm^ib. ±i^<Dmmx\tsp\z^^B-^mmznLxmm\z^i)m 
10 ^^m±woBi^^¥fii.^m^Ltz±xmm^\t^w.iiit^tztbiz^ mmmm 

i^ti^omm^^Lxi^tzo 

15 

^iiiz-r -5 c <!: iz J; y . ay jA^jj^A^H^jigjcDii^i-^ Lx/<;ua)BifrBm»i(zJ*-r 
§«L^Ji^^£14^ll;KL. ^fc. F»qsiir*(7)^!as$j:y^ffljtiz-r^;it(wj:y. 

o)fbm^mmt^^txh%>o 

-^JtLfcSP (Scattered Pilot) J;^<ciil^it#14(wJ* 
LTMMa<7>^T?^M!^14^WaiL. I FFT^S(Z<t:yB# 

^m^i$immz^^Ltzmzmmt^mf^tLtzztxh^o 




5 *fgB^(7)-M(zj:tLi*. myii^jpA'^-ir^ii. mramv^m^'^'jy^ 
15 r^l^$tl^efflc;)l^■r;l^Av|^$L^lEH^?sytli-r^;t)<lt¥^lst. mtimm-t 

20 T>x:^rB^(7)|5iyiXi^^:^-^>-bju-ri)lH]yji^^-\'>-ir;u:^jir'&or. ^ 

^«l^-r^fEi^^i^14«l^xflt. B^IlB<c^^l^&^t^xg(0^t^ligml::«":5L^r 
25 *gmic?>tL, Ox-'$J$J?A-r§Oj$AXgt. MBOjiAXflom^SSII^ 

B#rBi$iii?a)<i^««ft-r*i3Sii;^:7-yx^j^xst. fiiB36ii;^7-yx|g 



4 * 




15 -^7^1, 

m8lt. *^flJ0l|]5te(DMlz^'SIeiyiAi^^-v>-tZ7(Dj$fflv>7K;HJ{$ 

20 091*. ;*:f§B^a)IIJ(S(7)}^Jlll::^^lHiy3ii«f^-V'>-tr70fi£ffl*»7K;u|[!t^ 

4<!: L/cii^(Z):7^';u^^^^|i£^(7)»f^(7)iJiB^(c^-r^<iieEI. ts^U. 

m^ o\t. *fgw</)lli!i6oj^si^«^^iHiy3i^^Y>-b7(7)#s|}a)Mx- 
^ ^ ^ IB L 37 ;u ^ ^IS^ ^ ^-r :f P ^ El fe ^ o 

25 m^^mm-rhtzi5b(DmB:(DBm 

El 5 li, (Hi y ji^^^-v >-b7 ^ffli^fr s F N cfJiii v7.xA(;)^ xvu^^f 



4 




5 tji^s m5^<D§im^2lts RF (Radio Frequency : ^i^O) 

m^^&m^i$, (i>^T. ^-x/ok) ommz^mt. ^im^itmz. ^ 

10 ^sizfcixr. xCtXiH^fi-^-, r(t)(iSfi$P2(DA^fi^. sWiiiilias 

A0A:hm^. w_in(t)liSfiSP2(X>-r>/^;U7.f£:^. w_out(t)(±j||flS|5 4fl) 

^ w_ioop(t)i±iEli'jii<5^<5i2lK6a)-r >/\°;uxfc;;^, w_fir(t) 

(ilHiyji^^-V>-b^3 aF'^gPaJF I R (Finite Impulse Response : ^ IS 
15 llI5lzfcL^r. ^m7ly'^i-^ Its ^mm^xit) t^^)^^ii^mi}^ib(Dm 

y3i^<i-§-w_ioop(t)*w_out(t)*s(t)ta)^fig<t^^gitL. -toai:^ rcoi* 
smSP 2 {zmi^t^Mo SfiSR 2 (i. SfHi^ r (t) (z J* LT 'J 

w_in(t)*r(t)A^b F I R 7 'T 3 2 Offi:^ w_f i r (t)*s (t) i: t (7)-e. 

^C^HiJ'j s(t)liF I Ry ^ JU^ 3 2<Dm-<DXtiJSLU^:p ^ )\^^mB±M3 
3lzjiki^^Mtti,{Z, m^JiL^^'^^-b'7 3 aom^tLx. xkm^^iz 

25 y^)\.^ 3 3 It. 3 1 s (t) /)^ b<E)IIKO!^14^«IS 

Ls :7'f ^U^^Sa^^JS-r-S^fcO)!?. ^(Z)ai^w_fir(t)l±F I r:7^;u^32 
(Dm-0)X:^\z^^^iti^o 



3 3 0ai* w_fir(t)(Z«J:^il^3i^/1IW^ffL^s HI ^ ii ^ <i ^ (Z) ^ 

mm7>^i-5it^m^4(D\iiti ^_out{t)*sit)^mMt^=b(ox\ "torn 

10 w_loop(t)*w_out(t)*s(t) t^fotSllT^x-fl lw|liyjit;o 

*-r. IsjSl^i^ttJiSaiS 3 1 aa>{li:^ Fp- {(v)lt (1^9) -^S^tLi), ^Sf 
fc\ OFDM±WtLX. SPtz{iXU<±XO)7'-^^'^'J70m^\Z'Dl^ 

15 Tli. (i):2) |Z7i^L/cc);9l3 F(a;)|Zj;ora^tl'&/)^, C(7)|llife(D}^Sa) 

mi!lv>7t<;U^^fi£L/cii^li. Fp- {uj)\z^^xmtt<Dtt^o 



20 i^^oT. Mms3 1 iz^-Dxm^jT^^m^ii^fjtbm^h^^mt c^i o) 



Fp'(to) = 



w_in(ci») 




w_in(a»)w_out (tu)w_loop(aj)=w_f i r (co) 



(iCl 0) 



E(a>)=w_in(cy) w_out (co) w_loop (a>)-w_f i r (to) 



(iCl 1 ) 



25 



(iCQ) ^^mt^t (Si 2) /)<#btii)o 



»3 3 0 9F*?g|J(::fcl>T. (^13) iz^rSl^XW-iHtsMo 
5 D = 2;Fp'(aj) • • • (iCl 3) 

Ei<o) = ^ ^ • • ■ (^1 4) 

Fp (cj) 

tshlz^ ^lfcMirIillE&3 3 1 l-eMISMSriC^ (iCi 5) V^mt^o 

w_new(t)=w_old(t) + iU e(t) • • • (it 1 5 ) 

10 tztz Ls (iC 1 5) tfo) w_oid(t) \tm.i^m0mm. n i* i \>xTm^n.%WLx 

th^o Ul±<Dlfef+ICj;o-C. iHiyjXi^^fejillUt w_loop(a))w_out(tu)i: F I 

20 ^■(7)m^(isiMi^i4^tiiiHiss3 3 0 90)A:tiicm$&^H§o Bm^^'m.'M.^ 

ffli11lHlS&3 3 1 4(D^tl^tLm-a)A^(c^*&$*l*o 

aiilS&!^14*t^S|i 3 3 1 a (7)P»gSPICfcl^r . FFT (First Fourier 




Transform : ^^7- 'J Xg^gi) |sl!^3 3 0 1 1*. ^ (DtUti s(t)i3^i^ 

7fC;us^ttailHi!^3 3 0 20Atiis^Us paaililK3 3 0 3(Dm-a>A* 

5 izm^^ti^. 

v>7tx';uS-^tttii[s]SS3 3 0 2 li. A:^ sCcu) iz-^^ti-S t m c c 
(Transmission Multiplexing Configuration Control) tj:i£(J)i/l/7^j\/lzM 

OfiJ^^ai^L. ^om^lis PttailHll^3 3 0 3. ^J^^if#14mtbIalSS3 3 
0 4. S P^J$Ih]|E&3 3 0 5 1. OjiAlHlj^3 3 12. J: U'iiffilHllElHill] 

SS3 3 1 ^o'tti^eM^-ox^izm^^ti^o mm. v>7K;us^^es 

15 xSno 

S PttttJlHli^3 3 0 31*. V>7fx>US-^ttaJlHlK3 3 0 2 Ofg^lCttlN F F 
TI11K3 3 0 1 <D^iitiSiu))f^^^bSPm^<0^<Om^Sp{w)^^iiiL. ^(DtH 
tiSp{uj)\tB^m^\tW.iii^^<Dm-(DXtHzm^^^^^, 

B^m^itUmm^s 3 0 4ii. v>7K;uS^ttmiEl^3 3 o 2a)Ji^ictj| 

K3 3 0 3<Dt±J:'Dt?fc'5s PlI^Sp(aj)^|^.-r'S)C:<!:(Cci;y. s PlcJ^-r-Sfe 
)iSSi^ttFp(cy)^^i^)-5)t(7)-e.^(DUJ*l±SP^J?)c|l]i^3 3 05 1 (0^-0) 

A:*D(c^iis&^FtL^o 

sp^fiic(i]i^3 30 5 1 1*. s piznt ^Bmmm^^pioj) ^^^i^yTfsji, 

25 ^^«L. ^«)J&^Lfr^aijRIC<i:y v>;K;US#tttbllISS3 3 0 2(Z)J|^IC 
«torli3Sv>7f-C;Kz^ie$tltrSP$5cO)^-\''J7(7)iBa(z-&fieL. **)r 
^fi)cLfrSPIZj^-r^ajiSS*#14 Fp'(ai)$ai:tl-r§o ^illRI^Ot^rli. ^ 




iS3 3 0 5 tmc^mv^^o 

5 ^mm^3 3 0 5 1 f}^^V&X^^ ^Oltm O^V=btdii\ 

ZOS P-^mm^3 3 0 5 1 0ai:tl Fp'(cu)$ai2lS&!f$14t6^gP3 3 1 a(7) 
m-(7)iil^i: L. ■€-a)tH;^MMf#14maJIi]SS3 3 0 9 (z^$&$ti-5)o 

SIM^14^aiI5IgS3 3 0 9li. <5iiS&!^14J6^aJ3 3 1 a(Dmti Fp' (a;)A^ 
b^-V>-bM^M E(a;)$mai-r€)t(D-C:\ mULtz^^ E(co)^ 

10 ai:ti<!:L. ^0ttJ:^liotiAlHlK3 3 1 2(Dm-(7)A:^lcttiS&$^-So 

0SAIsll^3 3 12^1 F FTlllj^3 3 1 0 ^ ^A^ItBSS 3 3 1 3 
[iIfEM{ill]SS3 3 1 Alt. OJiABSSS 3 1 2(7)m-0A^(3#|i|&$tlfc^V 
>H2;U^ME(a;)|COlNr. S PFBl0f#tt$liPBl bBtFel^lili^ e(t) 

15 *-roJiAlH]|^3 3 1 2lim-(7)A^tfe'S^/?)cL/i:S PIZOINTO^V 
>42;uaM E(aj)a)FBl/)^b8ij|^$;ti/tx-'$'^A''JT(Z)<iaico^JiA-ri>o 
iiAa)f±:^(i^iijR(ztei?-r§o 4aBfl<](ziio^2o-ro^A-r§o ^SfliJRizo 

^iijRr'ii^i-r'S4v>7K;u$^mL/cii^li. 0j^AlilS&3 3l 2li. ^ 
20 mL/tSP<7)FBlA^f)ij^$tLf=x-'5'4r-\''J7O<4«(c0^iiA-r'S>o -f^Ct^ 

t^iBWfi^h^j. m^^i$i9Vvh^9-'^(D:&^\zmmLtzo^nxt^o z 

25 ibibtmWlRlza^nt^fiK Jasfl<J(3liFFT[s]»330 1 -etSofcfi^^^l^ 
Ctlf)a)0JiALfz0jiAlH]l^3 3 1 2(73ai^li. I F F TI51SS3 3 1 Olz 



I t 




I F F Tl5]g&3 3 1 0(i. Ojf Allies 3 1 2 (CfcL^T 0 A<Jf tlfr^V 

>-trMiM E(aj)$ I F FT-r^CirlCcfcy. ^M^Her^O^M E(6u)$B# 

5 Ip^tl'So 

^7^)^'lt[s]^^3 3 1 3(i. I F FTIUSSS 3 1 0 Oai:^T?fe'5)B#rHlnil|!c{i-^^ 

3 2<7)^|[fco®ffllcf^||®-r^tra^>a)L^-rHA^/^^L^®ffl^flJ^yai■ro mw\R\z 
10 s/)<(tiHis&3 3 1 3(Diiitnt^^mnmmm^3 3 1 ^om-oxtnz^ 

I F F TlHli^3 3 1 O^OXtiV I F F TMa)4'M;iS[!!Si:'£i:^^-\' U 
15 >7K;US-^ttmiH]lES3 3 0 2(7)f|^|Zli£orM1i-r^o I F F 701^3 3 1 0 

20 ^IllRr'v>7^c;^S■^o0v>7^o^^^t^v>7K;^^^SgfflLfrii^l*, 1 f 

F TIH1SS3 3 1 O^0XtsX I F F Jm^CD^ibrn'^^^tU^^^"^ 'J 7x — 

^o)itm.\trJtitd:i^tzisbs ^n^i^O'^^mtuKs ^^^mmm^m33^ 4 
25 eMttji^j. 't(Dm^im^w.^m^3 3 ^ 1 ic^iiia^ti^o 

2j?IZ^II|Rt-etll3tic#-r€)SP^fi)tlllSS3 30 5 1 . 0jiAlElK3 3 12. 

^/)^it(5ii^3 3 13. i4ffiiHi$EMiiiHi£&3 3 1 4 (D^ikMiz-D ^^xmm^^s^mt 



♦ < 




5 milts ^ iy:y7f.}\,^m<Dm^(DWi^^m^t^lzmmLtzta)V^^o 
1 'yy7\()i(D^^mt^m'^. s p^fiKiHii^a 3 0 5 1 ii^^-efcy> feii^ 

<D\ztj:^o 0tiAlHlK3 3 1 2 li. I FFTlllgS3 3 1 OV<D9&m\Z^i3<liX 

FbKz 2 O0 0 ^ ^A-r §o * fc-T- ^ O^tJ (i F F T lUI^ 3 3 0 1 r*tR o fc 

m(*:6<I(c(ii/>7K;US^O"e(i»lgc-rtL<j:L. i/>7t?;uS^l T*!* (-3) 
15 ^A'UT-ms v>7t<yuS^2T:-(i (-6) ^^^^JTt^. v>7K;US^3-e 
li (-9) JFA'-Jy-r^Kt^f'So 0jfAlHl^3 3 1 2-eiiC(D-r4l^<*^Lfc 

**ai;^^ I FFTIH1SS3 3 1 oa)A*i3tt$S-r§o c:(Z)fi^iiojf Aicj:y 

^<^htlfcV-:yy'Jy<f^miZi:\') l F F TIh1K3 3 1 OCDI±l:^T:MiB#FHl 
20 (1/12) i/>7K;Hl^fe1S(C#fyji*tl^o ^0tzlf) I FFTI18S3 

3 1 O0\iitii3m^^^^lBi3Um^3 3 ^ 3-eliB#^|J0 7b^b (1/1 2) V 

^x\z2iy>7fs)[.^^mt^m'^iz'Di^xmm-t^o mait. zi/yttji^m 
(Dm'^(Dmy?^^^^izmmLtzi^a)x^^o 2 iy^t^jntmmt^ 2 v^th 

>7t<;US-^A<0 2a)jii. -^tzltl tSOmX^^o S P^fi!clslS&3 3 0 5 1 
X\t. m-OAtilzmfi^^M S P(^?*1-^fEill!^!f#14Fp(w) ^ 2 v>7tx';u0 



t t 




(DHaOig^. V>7l?;U#-§-0O Fp(a»)a)£^. i/^Ttf^US-^-acD Fp(aj)<7)S 
Jro. V>7t<;US-§-0(Z) Fp(a))CD£!lffiA^b2§g. '■'tl^olimVt^'<tji^to 
V>7K;US^^<1 <!:3(Z)iiaO)ii^^,|^ltir'fc^o eK^SSit#141i^SP3 3 1 a<D 

0j$AlHl^3 3 121*. I F FTIH1K3 3 1 OVOmmiZ^mX (Z<J>< 

^) mii^\zmiiiLtzi^mm^m^%±t^tzisbiz^ e^vjTt (2(7)^^) 

'D<OO^^Xt^o ■^tz'r-^MmiZltF F Tm^3 3 0 1 V^^tzm^O 

>7K;US^)!)<0 t 2a)Jja-^li»l|K-r4i^j:L. i/>7lf;uS#A< i tsomxit 
15 (-3) ^^•JT-rtlih^f'So OliAIslSSa 3 1 ZXltZOth^^nLfz^ 

*tiJ*$ I FFTIH1SS3 3 1 oa)A:^(z^i|s&-r^o z.ommtomxiz^i)9 

ftibti/c-9->:^'j>'^*^a(Ccfcy i fftih1!^3 3i oomtiximmmm 

ii^ (1/6) v>7t-C;UB#rBlS(C#Tyig$tl'5o ^(Dfctf) I FFT|h]1^3 3 1 0 
20 <D\ii^i)^^i^^MWim^3 3 1 3 ■C?(±B*^JO/)>f) (1/6) i/>7K;U0 

fi^<7)^$l3{y ai-fo ^c/-£L (1/6) v>7t<;UB4FrHlliv>7fOU(DiE^^j:g« 

^%iSit^is-mm^m7i^p!m\tth^tzSb&^^)mm^xitu<s t;L 

^>F I R7'r-'U^SP3 20^IS0@Hr*IS^$tL€>c<!:*<1^?®$ti-5>o 
1 v>7K;U^ffi. 2 v>7K;U{5&fflT?fflLNbtl'&^ffilHl$EMaiHl!ES3 3 1 4-e 
25 It. ±ia^-v'J7-rti(cieH-r^<iffilalfe$Mii-r§o MiBLfzct^lciiffilal 
lEM«J[ilS83 3 1 4<Dm-(D\^X^^^fSi^m(0mm3<±n^^')7-fh 
(cJ:o-CSlt^i4ffilllEli. B#^lJ0;^)^t><7)iiEB#rB1lcML> -^-cDib^JMli 




19 2) i^tfs:^o mTiits (-3) ^^*)7th<Dm^vit\tmmm^ (- 

3) * (2 ;r/8 1 9 2) IzU^J. ZOttmUl^^ A w tt h t. B#^lJOA^b 
t Vlt^^mmt LX exp(- J* a a;*t) ^^"T^ C t Iztji^o 

5 ;j>jic4i/>7|-:;u^^ffl-r'S>ii^i3otNrUiW-r*o 1I9I*. 4v>7tx*;ufigffl 

ti^s Hili^ Lf=d;dl::s P^J?)tlH]i^3 3 0 5 1 (Z)ijlf^ligI2<DS P^Ji)clHll^3 

3 0 5 ti^i:«is-e&'6o 1 v>7^>^<5£ffl-r'5>ii^-v»2 vv/fou^fi^ffl-r-s 

10 FFTiH]^3 3 1 oa)A;'D(zttl&-r§o C0fi-§-(±OjiAICc);yx-:$'A^lg^ 

rt>*ta)0). *sifi<iic(i3^-\''J7fc#a)fi-^T?SE>i>f=4^). ck <*^p)tly■r■9■ 
>:^'; ^-^'^sicj; y I FFTiHissssi oomtivimmmm^ d/s) 

v>7K;uB#FBlSlciffyii^?*i-So -^-^/c*) I F FT[ElK3 3 1 O0ai:ta/)<mf& 

^Ftl€>^A^ItlHll^3 3 1 3T'(*^^J0/)^b (1/3) V>7fC;K7)fi-^a)^^ ffil 

15 yth-fo f-/-£L (1/3) v>7K;uM(iv>tN;u0iE^>ii:S«^mi-r€)** 

;u^siJ3 2 0^isa)i5Hr'is^$n§ci:A<i^i[$ti'S>o 

v>7tx*;ufi£ffl-e(±. -tiffilHlfeMaifiIS&3 3 1 4A<3FI|lCJjj:<g).i:-5lcv>7K;US 
20 ■^0(D^^ffll^^o 2i/>7^C;H$fflT'l*. 'fiffilsl^M(»lHl8&3 3 1 4A<^^|C 

^iftMiiriHis&3 3 1 1 vm^mtf3<ML<tdi'otztt{zimm^-^ Mm< 



I. « 




m^ oits iHiy5i^^-\'>-tr73 aa)'&g|ir*MSx-'$'iJi(coiNri±iR$ 

FFT^^s 30 ^a)Xiiitis v>;t^';uS^ttai[lISS3 3 o 20A:^. StX 
s Pttai[sli^3 3 0 3 0|g-0A;^Dlcfcl^rli. T— ^ililA^S 1 9 2^tJjj:o 

TLN-So spttaiiiii^3 3 0 3oai*, feKiKi^tts:aiiHiss3 3 0 4om-o 

A:^<!:tli:^. RtXs p^fiEHSSs 3 0 5 l a)m-(7)A:^l3^5l^Tli> x--^?^ 
10 IfcAn v>/t<;Hc-^*tL-5)SP(7)^l!lT?&'&4 6 9j^^^i:-:?ri^'5>o SP^fig 
IilSS3 3 0 5 1 omti. ^^f#143lttJlHlSS3 3 0 9(7)Atti*. RXSonxm^ 
3 3 1 2CDm-(7)A:'3(cfclNrii. ^IijRl:{j^ffl-r'5)V>/-K;UilM|Zj;oTx 
-^^m^mitL. \-m^^tAjtztLX (M*46 8 + l) 

t?Jj:§o 0^AIiIiK3 3 1 2(Daj*. I FFT[i]^3 3 1 OCDXiHtls MM 
15 ;t)<lt[HlSS3 3 1 3 0Ati{ziSl^X{t. mWlRX^mt ^i^yTf^Mz^-oX'f- 
^}k1&i3^MitLs 1 V>7K;UT'li2 0 4 8^. 2 v>7t?;ur'li4 0 9 6j^. 4 

i/>7t<;uT*(i8 1 9 2^t^i:i>o mu-r(D\ht^^)^mxitmmo)mmizi& 

nt^o mm^\Z\tmW\RX^mt^iy>rn)l^i3U v^mVUIrli (8 19 2/ 
1 2) (zifitN6 8 2^. 2 v>7tf>u^fcli4 v>7K;u-ei±#Mfi<J^i:**-KB#rBl 
20 (1/8) v>7t?;i/B#FBl(zffi^-r^ 1 0 2 4^<!:%^e)tL€>o ca)J;9lctR3 

x-'$';^i![(iiii4(z;^L/c^^fe3fe^jii±-<:^iii(cMy. Mo^&mrsi. ^um 
^mi^x^m±i=^0Bmm^m^^tbxi^tz0izi(iL. :$^mm(DmmxitB^ 

25 K!^t4«I^SI5(Dttl;>]liSPa)S»^fl)i^<l:L. aM!^ti^^it)/t^(::oJ$A. i 

FFT. i^iiUixv-:yzf'j:y</^m^^-ox^^±W0n^^\^izm^tm 
rammm^^^ib^ztij^x^^o ^tzmmo^mmmmmmy ^ iz^ 



» « 




m^mmoma^^iz^ij^mon^m^mmt^ti^zt^mu^ji^^iomi^^Mo 
(DjgfSiftf^A^iiiiSiw^fSfrto. iHiy3i^j^?^m^}l^a)<affl'^u^;ua)B#FBmi6 

U^s :$^mm(Dmm\ZiSl^Xlts SFNcfMvXxAlcfclt-SIpiyjAJ^drV 

:*:B^*ffl»(is 2 0 0 1 0^ 1 1 Bmm(Dnm2 002-29952 3fc 
,*:i;2003^1 0^1 Blli)l(7)«^M2 003-34341 2 < o Ctl 

b(7)i^^ii-r'<r c z iz-^tbxts < o 

25 

^f§^l^v OFDM (Orthogonal Frequency Division Multiplexing: j£5^ 




t#b;K^#Ri^-\' 'J 7(7)iBg(cf£: Cr^^-r v 'J r^m^lS. ^ ^ b 

ms&mmm^itum^^<D m^om^^^mmLs wm^titzmtioma)^ 

6 . MtBaiISS!Nf14ll^^lg(Dm:^r'fe^<Ei2^Kf#14a)Jfl^<7)l^lciiffiI5i|5 




tB«a)iHiy3i^^-\'>-tz^o 
10 y3i^4^-\'>-b^o 

MISS y jA<?^^^ V >4z;u Lfc^(Dii^0eiiisS!r^i±$jt^-r ^fciiim^ 

25 B(FK®M*#14»aix|iO)tti:ti^Smic>PrL. Ox—Jr^J^A-r^oJiAxfit. 
filBo^Ax|i0di:^|sS^^i^FB^^m0li#(zg^lft-r^iS^ig:7-yxg^ 
«ix|i<t:. 
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